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else has said, if we must make a guess, then it would be my guess the 
major harmful effects are in the tar and nicotine. However, at this point 
we cannot rule out the possibility that the most harmful effects are in 
the gases contained in the cigarette smoke. There are quite a few gases. 
The one that worries me most is carbon monoxide. Carbon monoxide 
worries me not only because it is in the cigarette smoke, but it is also 
in the city streets, also in the garages, also in tunnels. And if somebody 
smokes and is exposed to carbon monoxide in the city streets, then he 
gets quite a dosage of this very poisonous gas. He has two different 
sources of it, the larger being cigarette smoke exposure, the smaller 
being air pollution exposure. When you add the two together, this 
gets to levels that are bordering on the acute toxic level. 

Now a great deal is known about the immediate effect of inhaling 
carbon monoxide. One of the things it does is reduce oxygen carrying 
capacity of the blood, and another thing it does is increase the number 
of cells in the blood, and these may quite possibly be the major factor 
in the association between cigarette smoking and death rate from 
coronary arterv disease. I do not assert this as so. I think nicotine is 
more likely to Be. I am only urging further research to determine this. 
Because if the carbon monoxide were the worst agent, it would be a 
little foolish to take out the nicotine. We could do something about the 
carbon monoxide, and nobody smokes for the carbon monoxide con- , 
tent; I believe. 

Now let me finish by making just one statement. My own feeling is 
that you can vary the cigarette in any way you please, we can study 
all oi these various agents and paint them on the skin of mice, any¬ 
thing else, can change the cigarette. The big problem is to find out 
whether having done so you have accomplished anything in reducing 
the harmful effects. Ifv gne-s is that reducing tar and nicotine does 
reduce the harmful efaTbu t this is a long wav from '.fretting ob-~ 
jective evidence bnrttrrTiufik our best l>et is animal experimentation, 
since to get human evidence is so extremely difficult. 

What Dr. Auerbach with the dogs is seeking to do is find an experi¬ 
mental situation in which an animal smokes in as close a way as pos¬ 
sible as a man does. If you give the animal more cigarettes a day rela¬ 
tive to his weight than a man can smoke, you can asphyxiate him; vou 
can asphyxiate anybody with enough carbon monoxide." 

What we hope to do is find an animal where you get the same effects 
of smoking cigarettes that people get from smoking cigarettes. If we 
find such an animal, then we have a means of testing one cigarette 
against another. 

Now as far as these dogs that we have now, we have found that we 
can get the early changes on the road to lung cancer. So we have a 
way of testing one cigarette against another in relation to lung cancer 
in the inhalation experiments with dogs. Thev get emphysema. We 
can test that. They get changes in their blood produced' by carbon 
monoxide. We can test that. But they ordinarily do not get athero¬ 
sclerosis of the coronary arteries, whereas practically alf American 
men whether they smoke or don't smoke get atherosclerosis of the 
coronary arteries, probably because of the American diet. I am not in 
that field; that is a guess. 

The CirArmuAN. AVhat do we eat that is wrong? 

Dr. IIaiimond. This is not my field, sir. 
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The Ciiaurmax. I want to get some advice on it, so I can quit 
ri<rht now. 

Dr. Hammoxd. A great many people in heart research, feel that 
one type of fat, cholesterol, is responsible for atherosclerosis of the 
coronaries. I have no strong opinion one way or the other. However, by 
giving dogs cholesterol and a certain drug, you can produce athero¬ 
sclerosis of the coronary arteries in them very much like a man and it 
appears cigarette smoking probably has the effect of simply causing 
death in the cigarette smoker who already has atherosclerosis and 
probably would nave died of it much later. 

I am trying to express the fact that we must have an animal model 
where we can test all of the effects of smoking. If I am told a cigarette 
has no benzpyrene in it, and it is safe to smoke because this won't 
cause cancer, J would have awfully little interest and I would say the 
same tiling if it was said about emphysema or heart disease. These are 
excessive causes of death. And we might produce a cigarette in re¬ 
spect of one of these tilings and more harmful in respect to the other. 

I think before we could say a cigarette was safer we would have 
to test it in relation to all of these effects. Personally, I am hopeful 
that we will eventually be able to develop a less harmful cigarette. 
My guess is some of the present cigarettes are less harmful. I am not 
as certain whether we can ever produce a cigarette where the harmful 
effects art so slight we would no longer call it a public health hazard. 

(Theprepared statement follows:) 


Peep abed Statement of Dr. E. Cutter Hammond. Vice President, Epidemtologt 
and Statistics, American Cancer Societt, Inc. 


Cigarettes now on the market vary considerably, particularly in respect to 
the tar and nicotine content of the main stream smoke. By means of a Utter or 
by varying the blend of tobacco or by pre-treating the tobacco or by various other 
means! it is possible to reduce the tar and nicotine content of the smoke to 
almost any specified degree. There is nothing very new about this. Indeed. I 
think it likely that at any time during the last several years almost every 
major cigarette company was in the position where they could have produced 
cigarettes with extremely little tar and nicotine. Although reduction in tar is 
usually accompanied by a reduction in taste, taste can be increased or altered 
by putting in certain additives or by mixing in a little tobacco of a strong 
tasting variety. 

Tjhere is evidence that gggjdfl who cigarettes .which aye relatively, low in 

ta r and~~n foot ine co rue nt [end ro couch "less than peopIe~who smoke cigarettes 


wBIcft~aTe~hT;?li "ni"ta~r and"inrdtifi'e content- H(7u 7 ever T at tills time tnere is"no 
direelVId?TfCnTTTtrht any tyi>e of cigarette now on the 
market or available to be put on the market differs from other types in respect 
to Its effect upon death rates or the occurrence of serious diseases in man. The 
lack of such evidence on this matter is due to the fact that it is extremely difficult 
to obtain. Therefore, this lark of evidence should not be taken as an I n digit io n 
/ t hat various types or cigarettes do not in fact differ in the degree of thcir^gjmfui 
^ e fforts, judoem :r~s^■>ns 1.kv-Iv'1 hTTP R lieT'jiToii^ hra nds'of c i^rmes^now on~the _ 
market! some nre ro>~s FarmTiit fli'an otFtTrs. 

"Tf progress is to be made, we must proceed along lines suggested by Indirect 
evidence and theoretical considerations. My further comments are made in thi* 
spirit. 

Cigarette smoke Is a mixture of particles and various gases. When condensed, 
the particles form what is usually referred to ns 4t tar.” Thus, a reduction of tar in 
cigarette smoke means a reduction in the quantity of material contained in the 
particles. The tar is a mixture of a great many different chemical substances, one 
of which is nicotine- Hereafter, for clarity, 1 will use the term “total tar” to 
mean all of the tar including nicotine and will use the term “tar” to refer t° 
all of the tar except nicotine. 
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